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1 . □ This communication is responsive to . 

2. ^ The allowed claim(s) is/are 1-18 . 

3. □ The drawings filed on are accepted by the Examiner. 

4. ^ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 1 9(a)-(d) or (f). 
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International Bureau (PCT Rule 17.2(a)). 
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Paper No./Mail Date 20040723 . 
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EXAMINER'S AMENDMENT 

An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1 .312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview 
with William Wright (RN: 36,312) on July 23, 2004. 

The application has been amended as follows: 
IN THE CLAIMS 

1 . (currently amended) A semiconductor light emitting element comprising: 

a transparent first conduction type substrate having a first surface and a second surface 
opposed to each other and being transparent to light of a wavelength X; 

a semiconductor epitaxial layer form e d on or above a location of the first surface of the 
substrate directly or via a buffer layer, and including a semiconductor layer of a the first 
conduction type formed in electrical connection with the substrate, an active layer formed on the 
semiconductor layer of the first conduction type to emit light of the wavelength X and a 
semiconductor layer of a second conduction type formed on theactive layer; 

a first electrode formed in electrical connection with the semiconductor layer of the 
second conduction type of the semiconductor epitaxial layer on a location of a surface of the 
semiconductor epitaxial layer opposite from the substrate; 

a second electrode formed in electrical connection with the substrate on a location of the 
second surface of the substrate offset from alignment with the first electrode; and 

a groove formed to indent from the second surface of the substrate toward the first 
surface thereof in a location between the first electrode and the second electrode. 
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2. (currently amended) A semiconductor light emitting element according to claim 1 
wherein the groove has a pass-through surface portion permitting the light from the active layer 
to pass through e xt e rnally of leaving t he substrate and a reflective surface portion for reflecting 
light passing through the pass-through surface potion. 

3. A semiconductor light emitting element according to claim 1 wherein the groove is 
wedge-shaped. 

4. A semiconductor light emitting element according to claim 1 wherein side surfaces 
of the semiconductor epitaxial layer are covered with an insulating material. 

5. A semiconductor light emitting element according to claim 1 wherein an insulating 
film is formed on side surfaces of the semiconductor epitaxial layer, a part of the surface of the 
semiconductor epitaxial layer opposite from the substrate excluding the surface covered with the 
first electrode, and the first surface of the substrate or the buffer layer. 

6. A semiconductor light emitting element according to claim 5 wherein the insulating 
film is made of a material transparent to light of the wavelength X from the active layer, and 
wherein the insulating film is adjusted in thickness to be odd number times of X/4n where n is the 
refractive index of the insulating film. 

_ 7... _ A semiconductor- light emitting element-according to claim-1 wherein the ~~ 

semiconductor epitaxial layer is formed on a location of the first surface of the substrate via the 
buffer layer. 
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8. A semiconductor light emitting element according to claim 1 wherein the 
semiconductor layer of the first conduction type, the active layer and the semiconductor layer of 
the second conduction type included in the semiconductor epitaxial layer are made of InGaAlP 
compound semiconductor. 

9. A semiconductor light emitting element according to claim 1 wherein the substrate 
is a GaP substrate. 

10. (currently amended) A semiconductor light emitting device comprising: 
a semiconductor light emitting element having: 

a transparent first conduction type substrate having a first surface and a second surface 
opposed to each other and being transparent to light of a wavelength X; 

a semiconductor epitaxial layer form e d on or above a location of the first surface of the 
substrate directly or via a buffer layer, and including a semiconductor layer of a the first 
conduction type formed in electrical connection with the substrate, an active layer formed on the 
semiconductor layer of the first conduction type to emit light of the wavelength X and a 
semiconductor layer of a second conduction type formed on the active layer; 

a first electrode formed in electrical connection with the semiconductor layer of the 
second conduction type of the semiconductor epitaxial layer on a location of a surface of the 
semiconductor epitaxial layer opposite from the substrate; 

a second electrode formed in electrical connection with the substrate on a location of the 
second surface of the substrate offset from alignment with the first electrode; and 
a groove formed to-indent- from the-second surface of the substrate toward the first- 
surface thereof in a location between the first electrode and the second electrode; 

a reflector; and 

an electrically conductive mounting material for mounting the first electrode of the 
semiconductor light emitting element on the reflector. 
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1 1 . (currently amended) A semiconductor light emitting device according to claim 
10 wherein the groove has a pass-through surface portion permitting the light from the active 
layer to pass through e xt e rnally of leaving the substrate and a reflective surface portion for 
reflecting light passing through the pass-through surface potion. 

12. A semiconductor light emitting device according to claim 10 wherein the groove is 
wedge-shaped. 

13. A semiconductor light emitting device according to claim 10 wherein side surfaces 
of the semiconductor epitaxial layer are covered with an insulating material. 

14. A semiconductor light emitting device according to claim 10 wherein an insulating 
film is formed on side surfaces of the semiconductor epitaxial layer, a part of the surface of the 
semiconductor epitaxial layer opposite from the substrate excluding the surface covered with the 
first electrode, and the first surface of the substrate or the buffer layer. 

15. A semiconductor light emitting device according to claim 14 wherein the 
insulating film is made of a material translucent to light of the wavelength X from the active 
layer, and wherein the insulating film is adjusted in thickness to be odd number times of X/4n 
where n is the refractive index of the insulating film. 

16. A semiconductor light emitting device according to claim 10 wherein the 
semicpjnducto^ - 
the semiconductor layer of the second conduction type to reflect light of the wavelength X. 

17. A semiconductor light emitting device according to claim 10 wherein the 
semiconductor layer of the first conduction type, the active layer and the semiconductor layer of 
the second conduction type included in the semiconductor epitaxial layer are made of InGaAlP 
compound semiconductor, and wherein the substrate is a GaP substrate. 
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18. (currentl y amended) A semiconductor light emitting device comprising: 
a semiconductor light emitting element having: 

a GaP substrate of a first conduction type, having a first surface and a second surface 
opposed to each other and being translucent to light of a wavelength X; 

a semiconductor epitaxial layer form e d on or above a location of the first surface of the 
substrate via a buffer layer of a GaP compound semiconductor, and including a semiconductor 
layer of a the first conduction type formed in electrical connection with the GaP substrate, an 
active layer formed on the semiconductor layer of the first conduction type to emit light of the 
wavelength X 9 a semiconductor layer of a second conduction type formed on the active layer, a 
reflective layer of the second conduction type formed on the semiconductor layer of the second 
conduction type to reflect light of the wavelength X, and a contact layer of the second conduction 
type formed on the reflective layer, wherein the semiconductor layer of the first conduction type, 
the active layer and the semiconductor layer of the second conduction type being made of 
InGaAlP compound semiconductor and being different in lattice constant and material from the 
GaP substrate, the contact layer of the second conduction type being made of a GaAs compound 
semiconductor; 

a first electrode formed on a location of the contact layer of the second conduction type in 
electrical connection therewith; 

a second electrode formed on a location of the second surface of the substrate in electrical 
connection therewith; and 

a wedge-shaped groove formed to indent from the second surface of the substrate toward 
_ _ the first surface thereof in a location-between the first electrode-and-the-second electrode, and 
having a pass-through surface portion permitting the light fre from the active layer to pass 
through e xternally of leaving t he substrate and a reflective surface portion for reflecting light 
passing through the pass-through surface potion; 

a reflector; and 

an electrically conductive mounting material for mounting the first electrode of the 
semiconductor light emitting element on the reflector. 
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Allowable Subject Matter 

Claims 1-18 are allowed. 



Reasons for Allowance 

The following is an examiner's statement of reasons for allowance: Prior art does 
not teach or render obvious a semiconductor light emitting element as defined in the 
above allowed claims, comprising particularly: a diode-type light emitting structure on 
and in electric contact with a first main surface of a transparent first conductive type 
substrate; a first electrode for the light emitting element formed in electrical contact with 
the diode-type light emitting structure through a surface of the light emitting structure 
opposing the substrate; and a second electrode for the light emitting element formed in 
electrical contact with a second main surface of the substrate opposing the first main 
surface, wherein a groove formed to indent from the second main surface of the 
substrate toward the first main surface of the substrate in a location between the first 
electrode and the second electrode. 



Drawings 

Figures 20 and21 are objected to as they should be designated by a legend such 
as -Prior Art- because only that which is old is illustrated. See MPEP § 608.02(g). 
Corrected drawing sheets are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct 
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any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. References A-E are cited as being related to a light emitting 
device structure. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Shouxiang Hu whose telephone number is 571-272- 
1654. The examiner can normally be reached on Monday through Thursday, 7:30 AM 
to 6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie C. Lee can be reached on 571-272-1732. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



SH 

July 23, 2004 
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